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WATER -ABSORBENT RESIN COMPOSITION 

The present invention relates to a water-absorbent 
5 resin composition More particularly, it relates to a 
water-absorbent resin composition having an improved 
stability to body fluids such as urine, catamenial blood, 
secretions and the like, and further relates to a water- 
absorbent resin composition having an improved stability to 
10 an aqueous solution containing an electrolyte in addition to 
an improved stability to body fluids. 

Recently, various water-absorbent resins have been 
15 developed (for example, see U.S. Patent No. 3*0,706, U.S. 
Patent No. *».093.776. U.S. Patent No. *, 459. 396 , U.S. Patent 
2.960,663 and U.S. Patent No. *i, 552, 938) and have been 
extensively used in various water-absorbent articles such as 
diaper, menstrual articles and the like. Thereby, 
20 properties of water-absorbent articles are improved. For 
exaaple, liquid retention characteristics are improved and 
liqjid leak is diminished. Further, a comfortable feeling 
in wearing water-absorbent article which has absorbed body 
fluids is achieved. Accordingly, such a water-absorbent 
25 article tends to be kept on for a longer period of time. 

On the other hand, it has been found that a gel 
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resulted from absorption of fluids such as urine, cataraenial 
blood, secretions and the like by a water-absorbent article 
is crumbled to be out of shape because, in general, a water- 
absorbent resin of the gel is decomposed by the body fluids 

5 with time. Accordingly, as a period of time for keeping a 
water-absorbent article on becomes longer, liquid retention 
characteristics of the article are lowered, which results in 
increase in liquid leak, impairment of feeling in wearing 
the article and the like. In view of this, it is required 

10 to develop a water-absorbent resin which has an improved gel 
stability to the body fluids. 

As a means for improving a gel stability, for 
example, increase in crosslinking density of a water- 
absorbent resin may be employed. However, as crosslinking 

15 density becomes higher, a water-absorption capacity becomes 
lower and therefore it is necessary to increase an amount of 
the resin to be used. This is less economical and causes 
such a disadvantage that properties of a water-absorbent 
article are adversely affected. 



Under these circumstances, the present inventors 
have studied intensively to obtain a water-absorbent resin 
having an improved gel stability to the body fluids. As a 
25 result, it has been found that the gel stability of a water- 
absorbent resin to body fluids can be sufficiently 
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improved without the above disadvantages by incorporation 
of an oxygen-containing reducing inorganic salt. Further, 
it has been found that, in addition to gel stability to 
the body fluids, gel stability of a water-absorbent resin 

5 to an aqueous solution containing an electrolyte can be also 
sufficiently improved while maintaining its high water- 
absorption capacity by incorporation with an organic 
antioxidant together with the oxygen-containing reducing 
inorganic salt. 

10 That is, the present invention desirably 

provide a water-absorbent resin composition having an 
improved gel stability to the body fluids which is suitable 
for water-absorbent articles. 

The present invention also desirably 

15 provides a water-absorbent resin composition having an 

improved gel stability to an aqueous solution containing an 
electrolyte as well as to the body fluids which is suitable 
for water-absorbent articles. 



In one aspect of the present invention, there is 
25 provided a water-absorbent resin composition which comprises 
a water-absorbent resin and at least one oxygen-containing 
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reducing Inorganic salt. This water-absorbent resin 
composition of the present invention has an improved gel 
stability to body fluids such as urine, catamenial blood, 
secretions and the like. 



provided a water-absorbent resin composition which comprises 
a water-absorbent resin, at least one oxygen-containing 
reducing inorganic salt and at least one organic 
anitoxidant. This water-absorbent composition of the 
10 present invention has an improved stability to an aqueous 
solution containing an electrolyte in addition to an 
improved stability to the body fluids. 



the mechanism of the oxygen-containing reducing inorganic 
15 salt and the organic antioxidant in the water-absorbent 
resin composition is unclear, properties of water-absorbent 
articles can be remarkably improved simply by incorporation 
of a small amount of these materials to the water-absorbent 
resin without any sanitary problem. 
20 By using the composition of the present invention, 

there can be obtained various water-absorbent articles 
having improved properties such as improved liquid retention 
characteristics with good prevention of liquid leak and 
impairment of a feeling in wearing the article. Further, 
25 the composition of the present invention can be broadly used 
In the field where an aqueous solution containing an 



5 



In another aspect of the present invention, there is 



In the present invention, although an account of 
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electrolyte is involved, 



The water-absorbent resin used in the composition 
5 of the present invention is not limited to a specific one 
and any conventional water-absorbent resin can be used. 
Examples of the water-absorbent resin include crosslinked 
polyacrylic acid salts, crosslinked copolymers of vinyl 
alcohol-acrylic acid salt, crosslinked saponification 
10 products of starch-acryloni trl le graft copolymer, 

crosslinked starch-acrylic acid salt copolymer, crosslinked 
products of polyvinyl alcohol grafted with maleic anhydride, 
crosslinked carboxyraethyl cellulose alkali metal salt and 
the like. 

15 In one aspect of the present invention, the water- 

absorbent resin is incorporated with the oxygen-containing 
reducing inorganic salt to improve its gel stability to body 
fluids such as urine, catamenial blood, secretions, etc. 

As the oxygen-containing reducing inorganic salt in 

2o the present invention, particularly, there can be used at 
least one member selected from the group consisting of 
sulfites, blsulfites, pyrosulf i tes , dithionites, 
tri thlonates , tetrathionates , thiosulfates and nitrites. 
Specific examples of these oxygen-containing reducing 

25 inorganic salts include sulfites such as sodium sulfite, 
potassium sulfite, calcium sulfite, zinc sulfite, ammonium 
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sulf i te , etc . ; bisulfites such as sodium bisulfite, 
potassium bisulfite, calcium bisulfite, ammonium bisulfite, 
etc.; pyrosulfites such as sodium pyrosulfite, potassium 
pyrosulfite, ammonium pyrosulfite, etc.; dithionites such as 

5 sodium dithionite, potassium dithionite, ammonium 

dithionite, calcium dithionite, zinc dithionite, etc.; 
trithionates such as potassium trithionate, sodium 
trithionate, etc.; tetrathionates such as potassium 
tetrathionate , sodium tetrathi onate , etc.; thiosulfates such 

10 as sodium thiosulfate, potassium thiosulfate, ammonium 
thiosulfate, etc.; and nitrites such as sodium nitrite, 
potassium nitrite, calcium nitrite, zinc nitrite, etc. They 
can be used alone cr in combination thereof. Among them, 
from the sanitary and gel stability points of view, sodium 

15 sulfite, sodium bisulfite, sodium pyrosulfite, sodium 
dithionite and sodium nitrite are preferred. 

In the present invention, the oxygen-containing 
reducing inorganic salt is used in an amount of 0.001 to 10 
parts by weight, preferably, 0.01 to 5 parts by weight per 

20 1Q 0 parts by weight of the water-absorbent resin. When the 
amount of the reducing inorganic salt is less than 0.001 
part by weight per 100 parts by weight of the water- 
absorbent resin, improvement of gel stability of the water- 
absorbent resin to the body fluids' is scarcely expected. On 

25 the other hand, when the amount is more than 10 parts by 
weight, a water-absorption capacity of a resulting 
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composition is lowered, while gel stability of the water- 
absorbent resin to the body fluids is improved. 

In another aspect of the present invention, the 
water-absorbent resin is incorporated with both the oxygen- 
5 containing reducing agent and the organic antioxidant to 
improve its gel stability to both the body fluids and an 
aqueous solution containing an electrolyte such as 
physiological saline solution, artificial urine and the 
1 ike • 

10 In this aspect, the above-described oxygen- 

containing reducing agent can be used in an amount of the 
same range as described above in view of gel stability and a 
water-absorption capacity. 

As the organic antioxidant, particularly, there can 

15 be used at least one member selected from the group 

consisting of ascorbic acid and its derivatives, gallic acid 
and its derivatives, benzothiazoles v dithionates, thiurams. 
benzimi dazoles , formaldehyde sulfoxylates and 
phenothiazines. Specific examples of these organic 

20 antioxidant include ascorbic acid and its derivatives such 
as L-ascorblc acid, sodium L-ascorbate, isoascorbic acid, 
sodlur, isoascorbate, etc.; gallic acid and its derivatives 
such as gallic acid, methyl gallate, ethyl gallate, n-propyl 
gallate, isoamyl gallate, octyl gallate, lauryl gallate, 

25 etc.; benzothiazoles such as mercaptobenzothiazole f sodium 
mercaptobenzothiazole, zinc mercaptobenzothiazole, etc.; 
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dithionates such as zinc methyldi thiocarbamate , zinc 
diethyldithiocarbamate , zinc di-n-butyldi thiocarbamate f zinc 
ethylphenyldi thiocarbamate, etc.; thiurams such as 
. tetraethylthiuram disulfide, tetraethylthiuram sulfide f 

5 tetrabutylthiuram disulfide, tetramethylthiuram monosulfide, 
etc.; benziraidazoles such as 2-mercaptobenzimidazole , etc.; 
formaldehyde sulfoxylates such as sodium formaldehyde 
sulfoxylate, etc.; and phenothiazines such as phenothiazine , 
2-methoxyphenothiazine , etc. They can be used alone or in 

10 combination thereof. Among them, from the sanitary and gel 
stability points of view, L-ascorbic acid, sodium l- 
ascorbate, isoascorbic acid, sodium isoascorbate and n- 
propyl gallate are preferred. 

In the present invention, the organic antioxidant 

15 is used in an amount of 0.0001 to 10 parts by weight, 
preferably, 0,001 to 5 parts by weight per 100 parts by 
weight of the water-absorbent resin. When the amount of the 
antioxidant is less than 0.0001 part by weight per 100 parts 
by weight of the water-absorbent resin, improvement of gel 

20 stability of the water-absorbent resin to an aqueous 

solution containing an electrolyte such as physiological 
saline solution or artificial urine is insufficient. On the 
other hand, when the amount is more than 10 parts by weight, 
gel stability of the water-absorbent resin becomes 

25 inferior. Further, when the water-absorbent resin is 

incorporated with only the antioxidant without incorporation 
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of the oxygen-containing reducing inorganic salt, gel 
stability of the water-absorbent resin is rather lowered and 
therefore, in the present invention, the antioxidant should 
be used together with the Inorganic salt. 

5 The water-absorbent resin composition of the 

present invention can be prepared by blending the water- 
absorbent resin with the oxygen-containing reducing 
inorganic salt and, if necessary, the organic antioxidant. 
The blending method is not limited to specific one and any 

10 known method can be employed. For example, the inorganic 
salt and the antioxidant can be added to a polymerization 
reaction mixture of the water-absorbent resin. Further, 
they can be blended with the dried water-absorbent resin by 
so-called dry blending. 

15 The water-absorbent resin composition of the 

present invention can be used for the production of various 
water-absorbent articles according to a conventional method. 

The following Preparations, Comparative Exatr^les 
and Examples further illustrate the present invention in 

20 detail but are not to be construed to limit the scope 
thereof . 

PREPARATIONS 

Preparation 1 

25 Cyclohexane (213 g) was placed in a 500 ml four 

necked round bottom flask equipped with a stirrer, a reflux 
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condenser, a dropping funnel and a nitrogen gas inlet. To 
the flask was charged sorbitan raonolaurate having HLB of 8.6 
(manufactured and sold by Nippon Oil and Fats Co-, Ltd., 
Japan under the trade name of Nonion LP-20R)(1.9 g). After 
5 dissolution of the surfactant with stirring at room 

temperature, dissolved oxygen was purged with nitrogen gas. 

Separately, a &0% (w/w) aqueous solution of acrylic 
acid (JJ8.8 g) was placed in a 200 ml conical flask and a 
25. 91 (w/w) aqueous solution of sodium hydroxide (66.7 g) 
10 w as added dropwise with cooling to neutralize 80 mole J of 
the acrylic acid. To the mixture was added potassium 
persulf ate (0.13 g) - 

The resulting partially neutralyzed acrylic acid 
solution was added to the above four necked round bottom 
15 flask and the mixture was thoroughly purged with nitrogen 
gas. The mixture was heated and subjected to polymerization 
reaction for 3 hours while maintaining the bath temperature 
at 55 to 60°C. 

Water and cyclohexane were distilled off and the 
20 residue was dried to obtain a fine granular water-absorbent 
resin («i8.5 g). 

Preparation 2 

n-Heptane (280 ml) was placed in a 500 ml four 
necked round bottom flask equipped with a stirrer, a reflux 
25 condenser, a dropping funnel and a nitrogen gas inlet. To 
the flask was charged hexaglyceryl raonobehenirate having HLB 
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of 13.1 (manufactured and sold by Nippon Oil and Fats, Co., 
Ltd., Japan under the trade name of Nonion GV-106)(0.75 
g). After dispersion of the surfactant, dissolved oxygen 
was purged with nitrogen gas. Temperature was raised to 
5 50°C to dissolve the surfactant and then the mixture was 
cooled to 30°C. 

Separately, a 80S (w/w) aqueous solution of acrylic 
acid (37.5 g) was placed in a 200 ml conical flask and a 
25- (w/w) aqueous solution of sodium hydroxide (*9.3 g) 
10 was added dropwise with ice-cooling to neutralize 75 mole % 
of the acrylic acid* To the mixture was added potassium 
persulf ate (0.0^5 g) . 

The resulting partially neutralyzed acrylic acid 
solution was added to tfe above four necked round bottom 
15 flask and the mixture was thoroughly purged with nitrogen 
gas. The mixture was heated and subjected to polymerization 
reaction for 2 hours while maintaining the bath temperature 
at 55 to 60*C. 

Water and n-heptane were distilled off and the 
20 residue was dried to obtain a water-absorbent resin (40.2 

E>. 

Preparation 3 

A water-absorbent resin (40.3 g) was obtained 
according to the same manner as described in Preparation 2 
25 except that ethylene glycol diglycldyl ether (0.038 g) was 
added to the polymerization reaction mixture. 
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COMPARATIVE EXAMPLES AND EXAMPLES 
In the following Comparative Examples and Examples, 
absorbency f evaluation of gel stability to a saline solution 
(0.9X (w/w) aqueous solution of sodium chloride), 
5 preparation of an absorbent article and evaluation of gel 
stability to human urine were carried out as follows. 
Absorbency 

A water-absorbent resin (1 g) was dispersed in a 
0.9% (w/w) aqueous solution of sodium chloride (200 ml) to 
10 thoroughly swell. After *J hours or 15 hours, the swollen 
resin was filtered through a 100 mesh metallic wire gauze 
and the volume of the swollen resin obtained as a filter 
cake was measured and the value was taken as the absorbency. 

Evaluation of gel stability to a saline solution 
15 The swollen resin obtained in the above measurement 

of the absorbency was pressed with the fingers to 
organoleptically evaluate its gel stability according to the 
following four criteria. 

A: Gel was not crumbled even by pressing strongly. 
20 B: Cel was crumbled by pressing strongly. 

C: Gel was observed but readily crumbled. 

D: Ho gel form was retained. 

Preparation of an absorbent article 

A pulp having the basis weight of 150 g/m 2 was cut 
25 out to form a sheet (20 cm x 10 cm) and a water-absorbent 
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resin or a water-absorbent resin composition (3 g) was 
uniformly scattered thereon. Further, the same sheet as 
described above was laminated thereon and pressed by 
untTormly applying a pressure of 1 kg/cm 2 to obtain an 
5 absorbent article. 

Evaluation of gel stability to human urine 
Human urine (120 ml) was poured on the center part 
of the above-prepared absorbent article over 1 minute and 
the article was allowed to stand for 5 minutes. Then, the 
10 absorbent article which absorbed human urine was packaged in 
a polyethylene bag and the bag was placed in an Incubator at 
37°C. After 1 hours or 15 hours, the absorbent article was 
taken out. of the bag and pressed with the fingers to 
orgnaoleptically evaluate Its gel stability according to the 
15 following four criteria. 

A: Gel was not crumbled even by pressing strongly. 
B: Gel was crumbled by pressing strongly. 
C: Gel was observed but readily crumbled. 
D: No gel form was retained. 
20 Comparative Examples 1 to 5 

By using the water-absorbent resins obtained in the 
above Preparations 1 to 3 and commercially available water- 
absorbent resins. Arasorb 720 (crosslinked polyacrylic acid 
salt manufactured and sold by Arakawa Chemical Co., Ltd., 
25 Japan) and Sanwet IM-1000 (crosslinked starch-acrylic acid 
salt graft copolymer manufactured and sold by Sanyo Chemical 
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Industries Co., Ltd., Japan), the above measurement of 
absorbency, evaluation of gel stability to a saline 
solution, and evaluation of gel stability to human urine 
were carried out. The results are shown in Table 1. 
Comparative Example 6 

A water-absorbent resin composition was prepared by 
thoroughly blending the water-absorbent resin power (UO.O g) 
obtained in the above Preparation 2 with L-ascorbic acid 
powder (0. H g). By using the water-absorbent resin 
composition, the above measurement of absorbency, evaluation 
of gel stability to a saline solution, and evaluation of gel' 
stability to human urine were carried out. However, no 
desired result could De obtained. 



Table 1 



Comp. Water- Absorbency 
Ex. No. absorbent (g/g) 
resin 

Aqueous 
0.9J NaCl 



hrs. 15 hrs. 



1 


Prep. 1 


85 


85 


2 


Prep. 2 


70 


70 


3 


Prep. 3 


50 


50 


4 


Arasorb 
720 


62 


62 


5 


Sanwet 
IM-1000 


75 


75 



Evaluation of gel stability 



Aqueous Human urine 

0.9X NaCl 



H hrs. 


15 hrs. 


1 hrs. 


15 


B 


B 


D 


0 


A 


A 


C 


0 


A 


A 


B 


C 


B 


B 


C 


D 


B 


B 


0 


D 
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Examples 1 to 24 

Various water-absorbent resin compositions were 
prepared by thoroughly blending the water-absorbent resins 
used in the above Comparative Examples with oxygen- 
5 containing reducing inorganic salts in various ratios. By 
using the water-absorbent resin compositions thus obtained, 
the above measurement of absorbency, evaluation of gel 
stability to a saline solution, and evaluation of gel 
stability to human urine were carried out. The results are 
10 shown in Tables 2A and 2B. 

Example 25 

A water-absorbent resin composition (40.5 g) was 
obtained by addition of sodium sulfite (O.H g) to the 
polymerization mixture of the above Preparation 2. By using 
15 the water-absorbent resin composition thus obtained, the 

above evaluation of gel stability to human urine was carried 
out. As the result, both evaluations after 4 hours and 15 
hours were A. 
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Table 2 A 



Ex. No. 



Water- 
absorbent 
resin 



Water-absorbent resin composition 



Oxygen-containing reducing 
inorganic salt 



Salt 



Amount* 

(parts) 



1 


Prep. 1 


sodium sulfite 


0.5 


2 


Prep. 1 


sodiun dithionite 


1.5 


7 
J 


ft _ 

Prep, i 


potassium nitrite 


4.0 


Jj 


Prep, l 


potassium pyrosulfite 


1.5 


5 


Prep. 1 


sodiun bisulfite 


4.0 


£ 

0 


Prep. 2 


potassiun bisulfite 


0.5 


7 


Prep. 2 


sodiun nitrite 


«.5 


g 


Prep. 2 


calciun nitrite 


5.0 


Q 


Prep. 2 


sodium pyrosulfite 


2.0 


1 ft 


Prep. 2 


potassiun bisulfite 


0.1 


1 • 


Prep, 3 


sodiun bisulfite 


1.0 


12 


Arasorb 720 


potassium sulfite 


0.5 


'2 


A r as orb 720 


sodium dithionite 


3.5 


m 


Sanwet IM-1OO0 


sodium sulfite 


0.05 


»5 


Sanwet IM-1000 


sodiun sulfite 


1.0 


15 


Sanwet IM-1000 


sodiun sulfite 


5.0 


17 


Prep. 1 


potassium bisulfite 


5.0 


16 


Prep. l 


sodiun dithionite 


1.5 


19 


Prep. 2 


sodiun sulfite 


4.0 


20 


Prep. 2 


calciun nitrite 


0.5 
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Ex. No. 



Table 2A (continued) 

Water- absorbent resin composition 



Water- 
absorbent 



Oxygen-containing reducing 
inorganic salt 





resin 


Salt 


* 

Amount 
(parts) 


21 


Prep. 3 


sodium pyrosulf ite 


1.0 


22 


Prep. 3 


sodium bisulfite 


0.1 


23 


Arasorb 720 


sodium sulfite 


3.5 


21 


Sanwet I M- 1000 


sod i tin sulfite 


2.0 



Note: * parts by weight per 100 parts by weight of the water- 
absorbent resin 
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Table 2B 

Ex. No. Absorbency** Evaluation of gel stability 

(g/g) 

NaCl o.9X NaCl 





1 hrs. 


15 hrs. 




• j nrs * 


** hrs. 


15 1 


1 










A 


B 


2 










A 


A 


3 










A 


A 


U 


• 








A 


A 


5 










A 


A 


6 










A 


A 


7 










A 


A 


S 










A 


A 


-} 










A 


A 


10 










A 


B 


1 1 










A 


A 


i ^ 
1 2 










A 


B 


13 










A 


A 


10 










3 


C 


»5 










B 


B 


16 










A 


A 


17 


96 


32 


C 


D 


A 


A 


18 


120 


76 


C 


0 


A 


A 


19 


78 


99 


B 


D 


A 


A 


20 


1C6 


53 


C 


D 


A 


B 
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Table 2B (continued) 

Ex. No. Absorbency" Evaluation of gel stability 

(g/g) 







Aqueous 
0.9* NaCl 




Aqueous 
0.9* NaCl 


Hunan 


urine 




4 hrs. 


15 hrs. 


4 hrs. 15 hrs. 


4 hrs. 


15 hrs. 


21 


103 




47 


C 


D 


A 


A 


22 


55 




118 


A 


C 


A 


B 


23 


71 




95 


A 


C 


A 


A 


24 


87 




120 


B 


c 


A 


A 


Note: 


*« variance In absorbency is larger, 


gel is more 


unstable 
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Examples 26 to 38 

Various water-absorbent resin compositions were 
prepared by thoroughly blending the water-absorbent resins 
used in the above Comparative Examples with oxygen- 

5 containing reducing inorganic salts and organic antioxidants 
in various ratios. By using the water-absorbent resin 
compositions thus obtained, the above measurement of 
absorbency, evaluation of gel stability to a saline 
solution, and evaluation of gel stability to human urine 

10 were carried out. The results are shown in Tables 3A and 
3B. 



- 22 - 
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Table 3A 



Ex. 
No. 



Water-absorbent resin corapostion 



26 
27 
28 

29 
30 
31 
32 
33 



Water 

absorbent 

resin 



Prep. 1 
Prep. 1 
Prep. 1 

Prep. 2 
Prep. 2 
Prep. 2 
Prep. 2 
Prep. 3 



3* Prep. 3 



35 Arasorb 
720 



0 xygen- oontai ni ng 
reducing 
inorganic salt 



Salt 



potassium 
bisulfite 

sod ion 
sulfite 

ammonium 
pyrosulf ite 



sodium 
sulfite 

sodium 
sulfite 

calciun 
nitrite 

calciun 
nitrite 

sodium 
pyrosulf ite 



sodium 
bisulfite 

potassinn 
sulfite 



Amount 
(parts) 

5.0 



1.0 
2.8 

U.O 
1.0 
0.5 
*.7 
1.0 

0.1 
3.5 



Organic 
antioxidant 



Compound 



L-as corbie 
acid 

L-as corbie 
acid 

zinc ethyl- 

phenyldithio- 

carbamate 



Amount 
(parts) 

0.002 



0.02 



1.3 



36 



Arasorb 
720 



sodium 1.1 
dithionite 



phenothiazine 0.8 



n-propyl 5.0 
gal late 

n-propyl 1.0 
gal late 

n-propyl 1.0 
gal late 

mercapto- 0 . 3 

benzothi- 

azole 

2-mercapto- 0.1 
benziaidazole 

tetramethyl- 3-0 

thiuram 

disulfide 

sodium 1.8 

formaldehyde 

sulfoxylate 
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Ex- 
No, 



37 
38 

Note: 



Table 3A (continued) 

Water-absorbent resin compost ion 



Water 

absorbent 

resin 



Sanwet 
IM-1000 

Sanwet 
I M- 1000 



Oxygen-containing 
reducing 
inorganic salt 



Salt 



sodium 
sulfite 

sodium 
sulfite 



Amount* 
(parts) 

2.0 



2.0 



Organic 
antioxidant 



Compound 



sodium 
isoas cor bate 

sodiun 



Amount 
(parts) 

0.005 



0.1 



water- 
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Table 3B 

Ex. No. Absorbency** Evaluation of gel stability 
(g/g) 

Aqueous Aqueous Human urine 

0.9% NaCl 0.9% NaCl 





k hrs. 


15 hrs. 


4 hrs. 


15 hrs. 


M hrs. 


15 hrs. 


26 


83 


83 


B 


B 


A 


A 


27 


84 


814 


B 


B 


A 


A 


28 


85 


85 


B 


B 


A 


. A 


29 


68 


68 


A 


A 


A 


A 


30 


69 


70 


A 


A 


A 


• 
A 


31 


70 


70 


A 


A 


A 


A 


32 


67 


66 


A 


A 


A 


A 


33 


50 


50 


A 


A 


A 


A 


3* 


50 


50 


A 


A 


A 


A 


35 


58 


57 


A 


A 


A 


A 


36 


59 


59 


A 


A 


A 


A 


37 


7*1 


7* 


B 


B 


A 


A 


38 


71 


V* 


B 


3 


A 


A 


Note: 


variance in absorbency is larger, gel 


is more unstable 
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As seen from Tables 1, 2A and 2B. the water- 
absorbent resin composition of the present invention 
comprising the water-absorbent resin and the oxygen- 
containing reducing inorganic salt has superior gel 

5 stability to the body fluid in comparison with the water 
absorbent resin alone. Further, as seen from Table 1, 3A 
and 3B. the water-absorbent resin composition of the present 
invention comprising the water-absorbent resin, the oxygen- 
containing reducing inorganic salt and the organic 

10 antioxidant has superior gel stability to both the body 
fluid and an aqueous solution containing an electrolyte in 
conparison with the water absorbent resin alone. 
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CLAIMS 

1. A water- absorbent resin composition which comprises a 
water-absorbent resin and at least one oxygen-containing 

5 reducing inorganic salt, 

2. A water-absorbent resin composition according to claim 
1, wherein the oxygen-containing reducing inorganic salt is 
at least one sulfite, bisulfite, pyrosulfite, dithionite, 

10 trithionate, tetrathionate, thiosulfate, nitrite or a mixture 
thereof. 

3. A water-absorbent resin composition according to claim 
1 or claim 2, wherein the composition contains the oxygen- 

15 containing reducing inorganic salt in an amount of 0.001 to 
10 parts by weight per 100 parts by weight of the water- 
absorbent resin. 

4. A water-absorbent resin composition which comprises a 
20 water-absorbent resin, at least one oxygen-containing reduc- 
ing inorganic salt and at least one organic antioxidant. 

5. A water-absorbant resin composition according to claim 
4, wherein the oxygen-containing reducing inorganic salt is 

25 at least one sulfite, bisulfite, pyrosulfite, dithionite, 
trithionate, tetrathionate, thiosulfate, nitrite, or a 
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mixture thereof. 



6. A water-absorbent resin composition according to claim 
4 or claim 5, wherein the composition contains the oxygen- 
5 containing reducing inorganic salt in an amount of 0.001 to 
10 parts by weight per 100 parts by weight of the water- 
absorbent resin. 



7. A water -absorbent resin composition according to any 
10 one of claims 4 to 6, wherein the organic antioxidant is at 
least one of ascorbic acid and its derivatives, gallic acid 
and its derivatives, benzothiazoles, dithionates, thiurams, 
benziraidazoles, formaldehyde sulfoxylates and phenothiazines. 

15 8. A water- absorbent resin composition according to any 
one of claims 4 to 7, wherein the composition contains the 
organic antioxidant in an amount of 0.0001 to 10 parts by 
weight per 100 parts by weight of the water- absorbent resin. 
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